Objectives: This paper examines the relationship between various measures of SES and mortality for a representative sample of individuals. Results: Wealth has the strongest associations with subsequent mortality, and these associations differ little by age and sex. Other economic measures, especially family-size-adjusted household income, have significant associations with mortality, particularly for nonelderly women.
INTRODUCTION
Although numerous studies have documented the importance of socioeconomic status (SES) to a variety of health outcomes, [1] [2] [3] [4] [5] [6] comprehensive measures of SES are not routinely collected in the United States. In addition, most SES data that are obtained are not reported. [7] [8] [9] This data deficiency was highlighted at a recent federally-sponsored health conference on SES and has been noted by the National Committee on Vital and Health Statistics (NCVHS). In both cases, the recommendation was for regular collection of SES data and for the use of SES variables in studies of differential health outcomes.
10
Despite growing awareness of the need for regular collection of SES measures, there remains little agreement on which SES measures should be gathered. 11 One problem is that numerous measures of SES status have been shown to affect health outcomes, e.g., occupation, 16 education, 17, 18 and household income. [19] [20] [21] [22] Moreover, researchers have shown that these measures are not interchangeable, [23] [24] [25] [26] and that the impact of any particular SES measure on health varies across social groups, gender, and age. [27] [28] [29] [30] The fact that various measures of SES may summarize different components of overall health risk suggests that a systematic evaluation of the explanatory power of various SES measures is required before an effective set of optimal indicators can be created.
This paper contributes to this examination by evaluating the relationship between a set of SES measures, available from both administrative and survey data sources, and mortality for a circumstances. In addition, the paper distinguishes among measures of SES that can be gathered in administrative data sources such as birth and death records, as well as in cross-sectional and longitudinal surveys. The results confirm previous research on the link between administrative SES measures and mortality, and suggest that economic components of SES should be a standard feature of our measurement system for monitoring links between SES and health.
MEASURES OF SES
In general, measures of socioeconomic status are meant to provide information about an individual's access to social and economic resources. In practice, numerous indicators fit this description. Among the most commonly used are education and occupation. Less commonly used, but potentially as important, are economic measures such as income, the wage rate, and wealth. The following section describes the benefits and drawbacks of each of these measures.
Years of completed schooling are reported with reasonable ease and reliability and are a meaningful indicator of SES for virtually all adults. These factors led to the selection of education for the death certificate in 1989, 31 and the preliminary assessment of the National 34 The NIH conference called for occupation to be included as a core SES variable in the U.S. 35 Still, occupation is problematic for subgroups of the population, such as teen mothers and others with little labor market experience. Moreover, later-career occupations, unlike education, are more subject to reverse causation problems in which poor health leads to declines in occupational status.
Income has been used more widely as a measure of SES in studies based in the United
States than elsewhere. The most typical income-based measure is a household's total cash income, measured over the month, calendar year, or 12-month period prior to the point of measurement. [36] [37] [38] Measures of disposable household income, obtained by subtracting from total cash income the taxes paid by households, better approximate a household's flow of resources, although they obviously require difficult-to-obtain tax data. Occasionally, studies are able to use an income measure that has been averaged over a number of years. 39, 40 As with occupation, it is difficult to disentangle health selection and social causation mechanisms using proximal measurements of income and health. Because of the high volatility in income from one month or year to the next, 41 questions about "usual income" are ill-advised. 42 Moreover, an annual (or multi-year) income measure often has greater explanatory power than a CSES Measures and Mortality 7 monthly (or single-year) measure. 43 Longitudinal surveys are especially valuable for assessing income-based SES, since they can facilitate the monitoring of changes in SES over time.
Contrary to popular belief, it is possible to ask about income in surveys and encounter few problems of nonresponse. deaths recorded for the nonelderly sample and 535 deaths recorded for the elderly sample.
Although our relatively small sample size precluded estimation of separate models for most demographic subgroups, we did estimate a complete set of models separately for nonelderly males and females (under age 65 in 1984; n=1,091 and 1,435, respectively) and elderly (age 65 or older in 1984; n=488 and 720, respectively). In all cases, we calculate robust standard errors using STATA that account for the geographically-clustered nature of the sample. 50 We distinguish three kinds of SES indicators: i) "administrative data" indicators that can be collected in most health data, including death and birth certificates; ii) "survey" indicators that can be collected in a household survey; and iii) "exogenous" indicators measured a decade or CSES Measures and Mortality 1 To the extent that morticians report information on death certificates, it may not be feasible to collect sufficiently high-quality income information on death certificates. Indicators for long-term prospective studies. That SES measures may reflect rather than cause health status is a bedeviling problem for studies of SES-health linkages. Reverse causation is presumably least problematic in the case of completed schooling, which is typically completed prior to the point when the ability to complete schooling is affected by decrements to health that accompany aging. However, the same cannot be said for measures of household income and wealth, individual earnings, and occupational attainment.
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The PSID data span a long period, dating back to 1968, and thus provide the opportunity for SES measurement a decade or more prior to the period over which mortality is measured. Our Table 1 . Table 2 presents Cox-regression-based odds ratio estimates and 95% confidence intervals for our various "administrative data" indicators of SES. In every case, the Cox regression includes controls for age, race and the given (but no other) SES measure. In cases where the male and female samples are combined, the Cox regression also controls additively for sex.
RESULTS
Continuous SES measures are divided into quintiles based on the entire sample of individuals.
The first three rows of Table 2 indicate that completed schooling is a significant predictor of mortality for some but not all of the samples. Women in the pre-retirement sample who did not attend college had mortality risks more than twice those of women who had taken at least
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2 Small sample sizes precluded separate risk estimates within these three occupational categories for women. 13 some college work, but the differences were not significant at conventional levels. All other school-based risk ratios were less than 2.0 and only sporadically attained statistical significance at conventional levels. Occupation was mildly predictive of mortality. Relative to the omitted group of individuals who had worked in professional occupations, individuals who had worked in low-skill blue-collar occupations generally had higher mortality risks, but the differences rarely proved statistically significant. Risk ratios exceeded 2.0 only in the case of the female laborers, operatives and craft workers who began the mortality risk period under the age of 65. One-year (1983 in this case) family income emerged as a more powerful correlate of 1984-1994 mortality than either completed schooling or occupation. Income had a particularly high association with mortality for pre-retirement women (RR=3.89, CI=1.62,9.38 for women in bottom versus top income quintile), but was significant as well for pre-retirement men (RR=2.97, CI=1.02,8.68). For both preretirement men and women, the mortality gradient with respect to income was significant through the middle quintile. In the post-retirement sample, income was a uniformly insignificant predictor of mortality, with comparative risk ratios never exceeding 1.6.
Results for the "survey-based" indicators of SES are presented in Table 3 contrast to single-year income, the wealth-mortality association was also significant for the age 65+ cohorts, although the risk ratios were one third lower (RR=2.11,CI=1.19,3.75 for men; RR=2.00,CI=1.26,3.15 for women) relative to the under age 65 cohorts.
We assume that the interview in which the SES information is gathered provides five annual observations on family income as well as the information needed to adjust income for family size using U.S. poverty thresholds (thus producing the measure labeled "Income to Needs"). With one exception, averaging income over the five-year interval between 1979 and 1983 changed relative mortality risk estimates very little from those based on single-year (1983) income alone. Bottom-to-top decile comparisons of longer-run household income produce a higher risk ratio for pre-retirement women (RR=4.88, CI=1.94,12.3) relative to single-year income. Surprisingly, the corresponding risk ratio for men is 1.0, although it jumps up to 3.05 for the second-decile income group.
Dividing income by family size produced the largest risk ratio found in our entire analysis B pre-retirement females in the bottom decile of the five-year income-to-needs distribution had nearly seven times the morality risk (RR= 6.95; CI=2.81, 17.2) of similarly-aged women in the top decile. This suggests that it is the combination of low incomes and larger family sizes during the pre-retirement years that elevate women's risks the most.
Hourly earnings had at best a modest association with subsequent mortality. The contrast between hourly earnings and other measures of economic status are most striking for preretirement women, suggesting that family resources matter much more for health than the woman's own productivity of time.
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Results for the final set of indicators are drawn a decade or more prior to the beginning of the interval over which mortality is assessed (Table 4) . To enhance our efforts to assess the exogenous effects of these SES components, we include an additive control for self-reported work limitations into all of the Cox regressions.
By and large, measuring the economic component of SES in the late 1960s and early 1970s weakens but does not eliminate patterns found with the economic components measured in the late 1970s and early 1980s. Household income, in this case averaged over the [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] interval, continues to have stronger associations with subsequent mortality for women than men and for younger than older cohorts, and adjusting income for family size produces the strongest associations of all for women. Lowest-to-highest quintile risk ratios for these women are 3.26 Risk ratios for the older cohorts are generally higher with the more distant than more recent SES measures, suggesting that economic status during the pre-retirement years is more important for health than economic status during retirement. The fact that the risk ratios are never as strong for the older as for the younger cohorts suggests that some of the health effects of SES may take the form of survival until age 65.
DISCUSSION
We have sought to enumerate alternative measures of SES and to assess their associations to mortality using prospective data from a nationally representative survey. Our particular focus has been on the economic components of SES, and we have sought to differentiate household CSES Measures and Mortality 16 versus individual, stock versus flow and short versus long-run dimensions. In our empirical work we distinguish among measures that can be gathered in administrative data sources such as birth and death certificates, as well as in cross-sectional and longitudinal surveys. We use the long-run nature of our prospective data to measure some SES components well before they might be affected by health conditions themselves.
Although we find some SES-mortality gradients for conventional SES measures of education and occupation, the most powerful associations are found for the economic components, especially wealth and, for women, family-size-adjusted family income. We find robust associations between income and mortality that often weaken but are far from eliminated when income is measured a decade or more before the beginning of our mortality window. We are unable to ascertain with our data whether wealth-mortality associations are robust with respect to the timing of measurement.
One of the most striking results is the high mortality risk for women with a combination of low incomes and large family sizes during their pre-retirement years. Even when income is measured more than a decade before the beginning of the mortality-risk window, the odds ratios of women in the bottom one-fifth of the income distribution are still more than five times as high as those of women in the top fifth. The strength of these associations, and the contrast with those of men, suggests the importance of efforts 51 to understand the very different ways in which SES affects the health of men and women.
Our results suggest that economic components of SES should be a standard feature of our measurement system for monitoring links between SES and health. It is feasible to gather
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reasonably valid information about income and wealth in surveys without compromising response rates. 52 Efforts to do so as part of collecting administrative data may be more difficult.
However, the much greater explanatory power of income and wealth-based measures of SES as compared with the more conventional measures of education and occupation suggests the value of methodological efforts supporting the collection of economic measures as part of administrative data systems. a : Laborer and crafts categories combined with operative due to n < 25. b : Manager combined with professional category due to n < 25. * : Significant at the 5% level. 
